INTRODUCTION
CP-violation in the charm sector is predicted to be O(10 −3 ) or less in the Standard Model (SM) [1] ; should significantly more CP-violation be observed in decays of charmed mesons this would indicate new physics. The LHCb experiment at the LHC is well placed to make studies of such decays due to the high cross-section for production of cc pairs in the proton-proton collisions provided by the LHC and the excellent proper-time resolution of the detector. Further, the full range of D mesons are produced, making a broad range of analyses possible.
In 2010 the LHC provided collisions at the LHCb interaction point at √ s = 7 TeV, and LHCb recorded 
SEARCH FOR CP-VIOLATION IN THE DALITZ PLOT OF
Comparing the Dalitz plot of a 3 body decay to that of its charge conjugate provides a sensitive, model-independent method of searching for CP-violation [3] . This analysis applies this method to the decay D + → K − K + π + , using ∼35 pb −1 of data collected by LHCb in 2010, which comprises ∼370,000 signal candidates. The Dalitz plots for the D + and D − are binned, and a local asymmetry calculated for each bin as [3] 
where
is the number of D ± in bin i, and α is the ratio of the total number of D + to D − . α normalises the plots and removes any global asymmetries that are constant across the whole Dalitz plane. The plots are checked for consistency using a χ 2 test, where
The number of degrees of freedom is the number of bins minus one, due to the normalisation. The p-value calculated from this gives the probability of observing a χ 2 greater than or equal to that observed under the hypothesis of no CP-violation. Many different arrangements of bins are used to protect against any binning effects.
As a cross check of the method it was applied to sideband regions in the K − K + π + mass distribution that only contain combinatorial backgrounds; to candidates in the region of D + s → K − K + π + ; and to D + → K − π + π + signal candidates. Further, data taken with the LHCb dipole magnet in two opposite polarities is compared to check for detector asymmetries. No significant asymmetries were found, and thus the method is found to be robust against fake asymmetries and systematic effects. CP , which is consistent with a Gaussian with mean 0 and sigma 1. The final combined p-value is
Thus, no significant CP-violation is observed for the decay
The observed CP asymmetry of the D 0 decaying to a final state f is defined as
where N(X) is the background subtracted number of decays of type X reconstructed. This is modified from the underlying physics asymmetry by the production asymmetry of the first particle in the decay chain and the detection asymmetry of the final decay products. To determine the flavour of a D 0 (i.e.whether it is a D 0 or D 0 at production) the decay chain D * + → D 0 ( f )π + s is used, where the charge of the slow pion, π + s , determines the flavour of the D 0 . The observed asymmetry thus comprises
where A CP is the physics asymmetry, A D ( f ) is the detection asymmetry of the decay products of the D 0 , A D (π + s ) that of the slow pion, and A P (D * + ) the production asymmetry of the D * + .
∆A CP is defined as the difference between A CP (K + K − ) and A CP (π + π − ). As the D 0 is a spin-0 particle, and K + K − and π + π − are self-conjugate final states, we have that
and A P (D * + ) are independent of f , and thus cancel in the difference between the raw, observed asymmetries:
To extract the yields of D 0 and D 0 in each channel a fit is performed to the distribution of m(D * ± ) − m(D 0 ), with separate components for signal and background. The data are split in bins of (η,p T ) -to separate regions that might have different production and detection asymmetries -and for opposite magnet polarities. The final result, using all candidates selected from 37 pb −1 , comprising ∼116,000 tagged D 0 → K + K − and ∼36,000 tagged D 0 → π + π − , is found to be ∆A CP = ( −0.28 ± 0.70(stat.) ± 0.25(syst.) ) %.
This is consistent with 0, and thus no evidence of CP-violation is seen. 
MEASUREMENT OF A Γ [5]
A Γ is the decay rate asymmetry between the D 0 and D 0 when decaying to the K + K − final state. It can be expressed as
assuming R m = |q/p| is close to unity, where τ(X) is the mean lifetime of decay X, A m is defined such that R ±2 m = 1 ± A m , q and p are the coefficients of the flavour eigenstates of the D 0 in the definition of its mass eigenstates, x and y are the mixing parameters, and ϕ is the weak CP-violating phase.
In order to maximise the signal content of the data cuts that favour longer lived candidates are used -at trigger level and in the offline selection -thus biasing the observed proper-time distribution. To account for this the acceptance probability as a function of the proper-time of the D 0 is calculated for every candidate using the method described in [6] . This involves moving the production vertex of the D 0 along the momentum vector of the D 0 , to change its measured proper-time, and re-evaluating the decision of the candidate selection at each point. 
